Please repla« the section heading beginning at page 3, line 19 with the 
following rewritten section heading: 
SUMMARY OF THE INVENTION 

Please replace the partial paragraph beginning at page 4, line 3 with the 

following rewritten partial paragraph: ^ _ . 

liTpIrti^larra^nTt^e l^e;^^^^ present mvention, a process .s 

provided for producing a s.ntered alu— nitride furnished with via holes, comprising 
providing an aluminum nitride molding havmg through-holes for v.a hole format.on and 
through-holes for format.on of dummy via holes not used for electrical connect, filling the 
through-holes for via hole formation and the through-holes for dummy v.a hole format.on 

wUhaconductive_pastea_ndfi^^^^^^^^^^^ 

" " Please replace the section heading beginning at page 5, line 6 with the 

following rewritten section heading: 

BRIEF DESCRIPTION OF THE DRAWINGS 

Please replace the paragraph beginning at page 5, line 7 with the 

following rewritten paragraph: _ 

Figrnra plan of an aluminum mtride moldmg furnished with through-holes 

for via hole fonnation and through-holes for dummy via hole format.on accordmg to the 
present mvent.on, wherem the crcle shows a boundary defined by a radius of 5.0 mm from 

the center of a through-hole for via hole formation^ and 

— ~T^geTprease"delete the partial paragraph beginning at line 16. 

-on page 5, please delete the partial paragraph beginning at line 17. 
^ On page 5, please delete the partial paragraph beginning at line 18. 
' On page 5, please delete the partial paragraph beginning at line 19. 
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Please replace the section heading beginning at page 5, line 21 with the 
following rewritten section heading; _ 



DETAILED DESCRIPTION OF THE INVENTION 



Please replace the paragraph beginning at page 5, line 22 with the 

following rewntten^aragra£^ - " 

" " In the present invention, the aluminum nitride molding 1 is obtained by 

molding a composition comprising powdery aluminum nitride, a sintering aid and organic 
ingredients such as an organic binder. Although the configuration thereof is not particularly 
limited, it is generally preferred that the aluminum nitride molding 1 be in the form of a sheet 
having scrap zones 4 around its outer periphery and positioned within the region between 

chips to be cut. _ 

— ^^^^^^ ^^^^^^^ paragraph beginning at page 6, line 4 with the 

following rewritten paragraph: - 

- ThTa'i^'n^m nitnde molding is furnished with at least one through-hole 2 for 

via hole formation. At least one of the through-holes 2 for via hole formation is provided in 
such a highly isolated state that, therearound, other through-holes for via hole formation are 
not densely present. As aforementioned, when an aluminum mtnde molding I having highly 
isolated through-holes 2 for via hole formation is fired, the influence of a shrinkage factor 
difference between conductive portions and sintered portions of aluminum nitride is so high 
that a sintenng balance would be deteriorated with the result that poor densification of via 
holes, or poor appearance such as cracking attributed thereto would be likely to occur. 
Therefore, the effect of the present invention can be favorably attained by using the above 
aluminum nitride molding as an object to be wrought. 
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Please repUce .he p.r.graph beginning a. page 6, .in. i9 »i,.. ...e 
following rewritten paragraph: _______ 

" .he above proHem. of the prior art are soWed by 

<.™.hi„. Che a,™,nu„ nUnde ^oM.ng , with .he .h^u^-hCes 2 for via hole fo^arion 
ana ,he .hrough-ho.es 3 for fonnarion of dunrmy via hoWs no. used for e.ecn.a, conneCon 
30 .ha. .he .hrou.h-ho,es 2 for via hoie for,na.ion having been f,„ed wi.h .he conduehve 
pas.e and .he aiunrinun, ni.ride n,o,din, respec.iveiy exh.hU a f.rin, shrinkage fac.or (Xv, %) 

and a frrin, shrinkage fac.or (Xs, %) whose d.fference, Xv - Xs, is in Ure range of -..« .o 

9.5%, preferably 1.0 to 5.5%, and still preferably^.7 to 4.5%. 



following rewrittenparagraph^ 



:^;::;;;^e.ive'pas.e whieh ,s filled ,n .he .hrough-hole. 2 eo„.ains .he 

„i.r.de molding, whrle .he firrng shnn.age fac.or CXs, of alnnrinnnr nr.de n,old,ng ,s 
f.„gshri„.agefae.or(Xv,of.hrough.ho,es2forviaholefom.a.ionhecon,esappro.i™.ely 

necessarily .0 be e^ual, and .here would be no problen, as long as .hey are balanced so asto 

.ess .han -1.0%, .here wonld occur poor dens.ficanon of vra holes, or, a..ribu.ed .here.o, 
„ac.ng of ,n.emal conducive layers and poor appearance. On *e o.her hand, when .he 

A Q ^0/ there would occur cracking of sintered 
difference of firing shnnkage factor exceeds 9.5 /o, there wou 

portions of aluminum nitride. - 
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Please replace the paragraph beginning at page 8, line 1 with the 
following rewritten paragraph 



;;re,eforc. in ,he present inven,ion. in order to eUn,ina,e ,l,e mfluence of ,he 
shr,n.age factor d.fferenc. between conduetive portions and sinteted portions of alunrinu. 
nitride, the alunnnum nitride ntoMing is furnish^ with not only the through-holes 2 for v,a 
Hole fotntatton but also the through-holes 3 of formation of duntnty via holes no. used for 
electrieal connected to thereby appropnately regulate the values of (Xv)a„d (Xs) 
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following rewritten partial paragraph^ ^ 

-r:^-;:^:;;^^. i^o^ via hole measured after be.ng polished 

.o a m,.or-„.e surface of sintered aluminum nitride, and Rb represents the diameter of a 
punching metal mold employed for formtng .he through-hole for via hole formatton. 

paragraph bTgioning page 8. line 21 with the 

following rewritten partial paragraph: 

— ^;;:r;;;i:''ri;rsents .he center distance of .he remo.es. .wo via holes 

oppos,te to each other, w„h at leas. par. of the via hole for Xv determinafon .n.etposed 

wh,ch are presen. around *e via hole formed fiom .he via hole fom.at.on through-hole for 

of via hole formation throu^-hole as described below. The La ,s measured after pol.sh.ng to 
fom, a mirror-,..e f.n.sh on .he sin.ered aluminum nitride. The Lb measurement is made ,n 
.he same manner as the La me^uremen. bu. ,s made on .he unfired aluminum nitride 

„la.,onship that they are opposite to each other with .he v,a hole for (Xv) de.ermina.ion 
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interposed therebetween, the distance corresponding to the above center distance can be 
determined by effecting marking by, for example, dimple or through-hole formation at a 
position close to the periphery around the above via hole on an extension line passing through 
the center of the remotest via hole among these other via holes and dummy via holes and the 
center of via hole for (Xv) determination. . 

Please replace the paragraph beginning at page 11, line 15 with the 
following rewritten paragraph^ 

The most remarkable characteristic of the present invention resides in that, in 
the production of a substrate of sintered aluminum nitride from the aluminum nitride molding 
having highly isolated through-holes 2 for via hole formation, at least one through-hole for 
formation of dummy via holes 3 not used for electrical connected on the substrate after firing 
is formed around each of the highly isolated through-holes 2 for via hole formation. 

Please replace the paragraph beginning at page 11, line 23 with the 
following rewritten paragraph: 

By virtue of the formation of through-holes for dummy via hole formation, the 
highly isolated through-hole for via hole formation can be converted to the through-hole 
around which through-holes for dummy via hole formation and other through-holes for via 
hole formation are densely present. As a result, with respect to the sintered aluminum nitride 
obtained by filling these through-holes with the conductive paste and performing a firing, the 
poor densification of via holes and the problem of poor appearance are greatly resolved. 

Please replace the paragraph beginning at page 13, line 17 with the 
following rewritten paragraph: 

The sintered aluminum nitride produced by the present invention, when used 
as a substrate for semiconductor mounting, is generally cut into a plurality of small chips in 
rectangular or other form. At that time, the periphery of sintered aluminum nitride and 



partition zones between neighboring small chips are cut off or otherwise machined for 
scrapping. Therefore, in the present invention, it is preferred that the through-holes for 
dummy via hole formation be disposed in the scrap zones 4 (zones to be scrapped) of sintered 
aluminum nitride, positioned within the region around the highly isolated through-hole for 

'-^ via hole formation. , 

Please replace the paragraph beginning at page 14, line 4 with the 

following rewritten paragraph: 

- ^When the sintered aluminum nitride is in the form of a sheet, the scrap zones 4 
are generally provided as a sheet periphery and a partition zone between small chips cut out, 
each having a width of 0.3 to 2 mm. 

~ piease replace the paragraph beginning at page 14, line 8 with the 

following rewritten paragraph: 



" ^ThTmethod of furnishing the aluminum nitride molding with through-holes 

for dummy via hole formation will now be described in detail with reference to Fig. 2 
r; showing the alumimzm nitnde molding furnished with through-holes 2 for via hole fonnation 
according to the poor art and Fig. 1 showing the aluminum nitride molding of Fig. 2 further 
furnished with through-holes 3 for dummy via hole formation according to the present 
invention. Referring to Fig. 2, the aluminum nitride molding 1 is fired into the sintered 
aluminum mtride, from which a multiplicity of rectangular small chips are cut out as shown 
by partition lines. In the aluminum mtride molding 1, through-hole 2 for formation of a via 
hole used for electrical com^ection of both major surfaces of a substrate is disposed in the 
center of each small chip partitioned. Each through-hole 2 for via hole formation is in such a 
highly isolated state that, within a radius of 5.0 mm from the through-hole center (within 
dotted line circle), other through-holes for via hole formation are only present in the 
aforementioned amount. When the conventional aluminum nitride molding 1 of Fig. 2 is 
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fired, the sintered aluminum nitride would be likely to suffer from, as aforementioned, poor 
densificahon of via holes and hence problems of cracking and a drop of the positional 

accuracy ofvia holes would result. ^ 

Plea^,^I^7he"partiaI paragraph beginning at page 15, line 21 with 

the following rewritten partial paragraph^ „_ 

'liTihr^e^vention, the aluminum nitride powder for constituting the 

aluminum nitride molding is not particularly limited, and a known powder can be used. In 
particular, aluminum nitride powder of 5 ^m or less average particle diameter is preferred, 
aluminum nitride powder of 0.3 ,m or less average particle diameter is still more preferred, 
and aluminum nitride powder of 0.5 to 2 average particle diameter is especially preferred, 
^ the average particle diameter measured by the sedimentation method. Moreover, the 
aluminum nitride powder having an average particle diameter Dl as calculated from the 
} specific surface area thereof and an average particle diameter D2 as measured by the 
sedimentation method which^atisfy th 
— --^r^eplace the paragraph beginning at page 16, line 20 with the 

following rewritten paragraph : 



";;:;i;e alummum nitride powder, oxygen con.enc is 3.0% by weigh, or less, 
and, when the aluminum nittide composition is AIN, the content of cationic tmpuri.ies is 
0.5% by weigh, or less. It is especally preferred to employ an al^tinum nitride powder 
wherein the oxygen content is in the range of 0.4 to 1.0% by weight, the content of cationic 
impunttes 0.2% by we.gh, or less, and the total content of Fe, Ca, Si »d C among cationic 
impurities 0.17% by weigh, or less. When this aluminum n.tnde powder is employed, the 
resulting sin.ered aluminum nitride exhibits a greatly increased thermal conduct,v,.y. 
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Please replace the paragraph beginning at page 19, line 1 with the 

following rewritten paragraph: ^ . 

^hTih^^Tfo^ed through-holes for via hole formation and through-holes for 

dummy via hole formation are filled with a conductive paste obtained by mixing a refractory 
metal powder and an organic vehicle into a paste. 



Please replacTi^T^i^graph beginning at page 20, line 11 with the 

following rewritten paragraph: 



iriT^riiT^^^i^that th= organic vehicle component be added in an 
amount of 2 to 9 parts by weigl« per 100 parts by weight of the ..ftacory meta, powder. 
When the amount of organic vehicle ts less than 2 parts by weight, the tnorganic substance 
powder cannot be satisfactorily dispersed and fortning the same into a paste is difficult, so 
that the filling property would be detertorated. On the other hand, when the amount of 
organic vehicle is greater than 9 parts by weight, the inorganic substance concentration of the 
conductive paste becomes relatively low causing the unfavorable occurrence of poor 

densification of the via holes^ 

" ^l^i^TT^^the para^hrbeginnini"at page 207line 23 with the 

following rewritten paragraph: 
^r;T;;;;;;;^nv^.ionrthe c^ductive paste preferably contains an alumtnum 

nitride powder. The aluminum nitride powder is effecfive in enhancing the sin.erability of 
the refractory metal and enhancing the adherence thereof to the sintered aluminum nitride 
molding 1. Further, by virtue of the presence of the aluminum nitride powder in the 
conductive paste, the difference in the shrinkage factor between the aluminum nitride portion 
and conductive portion is reduced to thereby enhance Ute dimensional stability of smtered 
product in order that the object of the present invenUon can be more favorably attatned. 
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Please replace the paragraph beginning at page 21, line 9 with the 
following rewritten paragraph: 



21 



With respect to the aluminum nitride powder, a known powder can be used 
without any particular limitation. In particular, the aforementioned aluminum nitride powder 
preferably used in the aluminum nitride molding is excellent in the sinterability with the 
refractory metal and is effective in enhancing the adherence of the conductive portion. The 
aluminum nitride powder is generally added in an amount of 2 to 10 parts by weight, 
preferably 3 to 7 parts by weight, per 100 parts by weight of the refractory metal powder. 



Please replace the paragraph beginning at page 21, line 18 with the 
foll owing rewritten paragraph: 

In the conductive paste composition, when the amount of aluminum nitride is 
less than 2 parts by weight, the adhesion strength between the conductive portion and the 
sintered aluminum nitride tends to decrease, or the shrinkage factor difference between the 
sintered aluminum nitride portion and the conductive portion tends to increase, so that the 
danger of void occurrence at a junction interface would be high. On the other hand, when the 
amount of aluminum nitride is greater than 10 parts by weight, the viscosity of the conductive 
paste tends to increase so as to suffer deterioration of the filling property. As a result, the 
adhesion strength between the conductive portion and the sintered aluminum nitride tends to 
be decreased by voids occurring in the conductive portion, or the surface of the conductive 
portion tends to be discolored by the aluminum nitride, to thereby invite the danger of an 
increase of electrical resistance of the via holes. Moreover, in the event that voids have 
occurred at the junction interface or in the conductive portion as mentioned above, a gas or 
liquid would be trapped in the voids in the process of thin film fomiation with the result that a 
film detachment by expansion of gas or liquid, or a drop of film adhesion strength by dirt 
sticking to the surface of sintered product would tend to occur. 
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Please replace the paragraph beginning at page 23, line 11 with the 
following rewritten paragraph: 

With respect to the method of dewaxing, generally performed methods can be 
employed without limitation. The dewaxing atmosphere is not particularly limited as long as 
an oxidative atmosphere such as atmospheric air which might oxidize the refractory metal is 
avoided. For example, there can preferably be employed an atmosphere of an inert gas such 
as nitrogen, argon or helium; an atmosphere of a reducing gas such as hydrogen; an 
atmosphere of a gas consisting of a mixture thereof; an atmosphere of a gas thereof which has 
been humidified; or a vacuum. 

Please replace the paragraph beginning at page 25, line 20 with the 
following rewritten paragraph: 

In order to obtain sintered aluminum nitride of high thermal conductivity, it is 
desirable to fire the aluminum nitride molding after it has been dewaxed so that the residual 
carbon ratio of the aluminum nitride molding falls within the range of 800 to 3000 ppm 
(hereinafter referred to simply as "dewaxed material") at 1200 to 1700°C, preferably 1500 to 
1650°C, and thereafter 1800 to 1950°C, preferably 1820 to 1900°C. When dewaxing is 
performed so as to ensure a high residual carbon ratio, the resultant sintered aluminum nitride 
is generally likely to suffer from the problems of poor densification of via holes and poor 
appearance such as cracking, while the above high thermal conductivity can be ensured. 
These problems can be resolved by the above two step fir ing. 

Please replace the paragraph beginning at page 26, line 23 with the 
following rewritten paragraph: 

It is preferred that the first-step firing temperature range from 1500 to leSO'^C 
from the viewpoint that the oxygen removing reaction by reduction can be promoted with 
especially high efficiency so as to increase the thermal conductivity of the sintered aluminum 
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nitride. When the second-step firing temperature is lower than 1800°C, it would not be 
feasible to satisfactorily sinter the aluminum nitride. As the result, it would not be feasible to 
satisfactorily increase the thermal conductivity of the sintered a.luminum nitride 



On page 30, please deleie^the section heading "EFFECT OF THE 
INVENTION". 

Please replace the partial paragraph beginning at page 32, line 11 with 
the following rewritten partial paragraph: 



On a sintered aluminum nitride after being polished like a mirror surface, five 
via holes were randomly selected, and the diameters thereof were measured and averaged to 
thereby obtain an average diameter Ra. The firing shrinkage factor was calculated by the 
formula: _ 

Please replace the partial paragraph beginning at page 32, line 17 with 
the following rewritten partial paragraph: 



wherein Ra represents an average of the diameters of five via holes measured 
J? on a sintered aluminum nitride after being polished to a mirror-like surface, and Rb 
represents the diameter of a punching metal mold employed for forming the through-holes for 
via hole formation. 



Please replace the paragraph beginning at page 32, line 24 with the 
following rewritten paragraph: 



With respect to each of the through-holes of aluminum nitride molding for 
^7 formation of five via holes selected in the above measurement of firing shrinkage factor (Xv), 
I the center distance of two via holes of remotest positional relationship opposite to each other, 
with at least part of the above through-hole for via hole formation interposed therebetween 
was measured by the use of a measure scope. The two via holes are selected from the other 
through-holes via hole formation and through-holes for dummy via hole formation which 
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were present within a radius of 5.0 mm from the center of the through hole for via hole 
formation used for measurement of (Xv). The measured center distances were averaged, and 
designated Lb. Moreover, with respect to the simered product from the aluminum nitride 
molding, after being polished like a mirror surface, the center distances between two via 
holes derived from the other through-holes for via hole formation and through-holes for 
dummy via hole formation used for measuring the above average Lb were measured. The 

measured center distances were averaged, anddesign^^^ ^ 

Please replace the partial paragraph beginning at page 34, line 5 with the 
following rewritten partial paragraph: 



— — iii^tered aluminumTitride was subjected to polishing to produce a mirror-like 

surface. In a high vacuum of 10-3 torr, 0.06 thick Ti, 0.2 thick Pt and 0.6 /.m thick 
Au metallic thin films were sequentially formed on the surface by sputtering. The resultant 
sintered aluminum nitride was allowed to stand still in the atmospheric air at 450°C for 5 
min, and the appearance thereof was observed by visual mspection and through a 
stereomicroscope (^40). The appearance was evaluated on the following criteria: 



Please replace the paragraph beginning at page 35, line 10 with the 
following rewritten paragraph: - — 



Sintered aluminum nitride, after polishing to mirror-like surface, was cut and 
divided into small chips. Thereafter, the electncal resistance of via holes was measured. 



TN THE CLAIMS : 

Please amend claim 5 as follows: 



5. The process as claimed in claim 1 , wherein through-holes for dummy via 
hole formation are formed in a scrap zone within the sintered aluminum nitride. 
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